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Many patients with COVID-19, the clinical illness caused by SARS-CoV-2 infection, exhibitmild symptoms and do
not require hospitalization. Instead, these patients are often referred for 14-days of home isolation as symptoms
resolve. Lung ultrasound is well-established as an important means of evaluating lung pathology in patients in
the emergency department and in intensive care units. Ultrasound is also being used to assess admitted patients
with COVID-19. However, data on the progression of sonographic findings in patients with COVID-19 on home
isolation is lacking. Herewe present a case series of a group of physician patients with COVID-19whomonitored
themselves daily while in home isolation using lung point-of-care ultrasound (POCUS). Lung POCUS findings
corresponded with symptom onset and resolution in all 3 patients with confirmed COVID-19 during the 14-
day isolation period. Lung POCUS may offer a feasible means of monitoring patients with COVID-19 who are
on home isolation. Further studies correlating sonographic findings to disease progression and prognosis will
be valuable.

© 2020 Published by Elsevier Inc.
1. Introduction

The spectrum of clinical illness caused by SARS-CoV-2 infection,
called COVID-19, ranges frommild cold-like symptoms to acute respira-
tory distress syndrome (ARDS) requiring intensive care unit (ICU) hos-
pitalization [1]. Home isolation is suggested for patients with COVID-19
with stable clinical presentations to avoid hospitalization andminimize
spread of the disease. Typically, in an emergency department (ED) or in-
patient setting monitoring the progression of patients' lung findings is
achieved with daily chest x-rays (CXR) or intermittent computed to-
mography (CT) scans [2-4]. While helpful in inpatient settings, CXR
and CT have distinct disadvantages for patients on home isolation,
most notably the need to present to a hospital or healthcare setting
and risk further exposure of both the patient, healthcare workers, and
potentially future patients from scanner contamination. Currently
edicine,Massachusetts General
States.
okoohi),
there is limited information characterizing the progression of imaging
findings throughout the disease course for patients in home isolation.

Point-of-care lung ultrasound (POCUS) is an important tool in eval-
uating patients with acute dyspnea in the ED. This tool has also shown
promising results in assessing patients with COVID-19 [5-7]. Typical
sonographic findings in patients with viral pneumonia range frommin-
imal change in the normal aerated lung pattern to severe bilateral inter-
stitial disease [8,9]. Themost prominent findings of COVID-19 appear to
be in the posterior and inferior lung zones, and, importantly, near the
terminal alveoli which are subpleural and thus most amenable to
POCUS [10]. In mild to moderate disease, focal or scattered B-lines re-
place A-lines which represent a normal lung aeration pattern. More se-
vere disease demonstrates increased frequency of B-lines which can
coalesce into a confluent pattern, as well as development of sub-
pleural consolidations, irregular pleural lines, and air bronchograms
[8,9].

While lung POCUS is fairly well-documented in initial evaluation of
ED patients suspected of COVID-19, and in assessing critically ill patients
in the ICU [11,12], little is known about the use of lung POCUS in pa-
tients with COVID-19 on home isolation. Additionally, there is a paucity
of data documenting the progression of sonographic findings over an
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entire COVID-19 disease course. Here we present a case series of
physician-patients with confirmed COVID-19 who used sequential
lung POCUS for tracking pulmonary disease while in home isolation.
They provided full consent to use their images and stories. We demon-
strate the sonographic progression of COVID-19 in three patients with
clinically stable presentations.
2. Case series

2.1. Case 1

This was a 31-year-old female with no significant past medical his-
tory who was eleven weeks pregnant at the time of symptom onset.
She initially presented to the ED with a dry cough and dyspnea, subjec-
tive tachypnea, and fever to 40 °C. The previous day she experienced
three episodes of diarrhea and one episode of non-bloody emesis.
Prior to presenting to the ED she performed lung POCUS using Butterfly
iQ portable ultrasound device (Butterfly Network -Rothberg's Inc.
U.S.A.) at home. At that time, B-lines were evident in both pulmonary
apices (Fig. 1A) as well as a patchy unstructured pleura in the right
apex and right base.
Fig. 1. Evolving lung pathology findings during day
Initial vital signs in the ED included a blood pressure of 137/
40mmHg, heart rate of 110 beats perminute (bpm), with 100% oxygen
saturation on roomair. Onphysical exam, lung auscultationwasnormal.
A CXR was not obtained due to the patients' reassuring examination,
POCUSfindings and the patient beingpregnant. Givenher clinical stabil-
ity, the patient was sent home to self-isolate for 14 days.

On day 2 of illness, reverse transcription polymerase chain reaction
(RT-PCR) performed in the ED the day prior resulted as positive for
SARS-CoV-2 infection. Her oxygen saturation was 96% on room air at
that time, but she felt clinically improved. She continued to experience
low-grade fever, dry cough and rhinorrhea, with improved dyspnea.
However, repeat lung POCUS revealed ongoing B-lines in the apex, as
well as greater pleural irregularity and destructuring in lung bases
with small subpleural infiltrates and more B lines.

On the third day shewas nearly asymptomaticwith room air oxygen
saturations of 98%. Lung POCUS revealed focal B-lines and subpleural
consolidation in zone L3 and A-lines in the anterior zone of L1
(Fig. 1B). Lung POCUS findings did not change until the fifth day when
an improvement of the pleural irregularity was observed, though B-
lines at the right base persisted (video 1). The pulmonary apices
began demonstrating an A-line pattern on day 7 (Fig. 1C and video 1).
After 10 days, lung POCUS continued to demonstrate an A-line pattern
s of home isolation in patients with COVID-19.

Image of Fig. 1
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and the patient remained asymptomatic through the end of her home
isolation period.

2.2. Case 2

This was a 58-year-old physician with no significant past medical
history. He began developing symptoms 48 h after contact with a pa-
tient with severe COVID-19 who ultimately required admission to the
ICU. Initial presenting symptoms included low-grade fever, general
malaise, headache, myalgias, and a dry cough. He did not experience
dyspnea. 12 h after symptom onset, RT-PCR testing for SARS-CoV-2
was performed and resulted positive. Given his reassuring clinical pre-
sentation CXR was not obtained and he was sent home for isolation.

On day 2, symptoms had progressed to include dyspnea on exertion
and cough, as well as low-grade fevers and room air oxygen saturations
as low as 92%. Lung POCUS using MyLab™Gamma portable ultrasound
device (Esaote Inc. Genoa Italy) demonstrated subpleural consolida-
tions, a thickened pleural line (Fig. 2A) and focal B-lines (Fig. 2B) on
days 2 and 3 (video 2). By day 6 of illness his symptoms began to im-
prove, however by day 7 lung POCUS findings progressed to include
confluent B-lines (Fig. 2C). The pathological findings were bilateral
andwere primarily detected in the posterior inferior lobes. Upon detect-
ing these POCUS findings, he began taking a 1 week course of
hydroxychloroquine. After two weeks of home isolation he had been
asymptomatic for several days, POCUS findings had resolved, and he
returned to work.

2.3. Case 3

This was a 45-year-old female physician with no significant past
medical history, who had a recent close contact with a SARS-CoV-2-
positive patient the week prior. She initially developed fever to 37.8 °C
and a dry cough. Her physical exam at the time of presentation to the
EDwas unremarkable. SARS-CoV-2 RT-PCRwas performed and resulted
positive. Given her reassuring clinical picture, the patient was referred
to home isolation. She performed daily lung POCUS using a Butterfly
iQ, (Butterfly Network - Rothberg's Inc. U.S.A.) to document and moni-
tor her clinical progression.

During the following days, she experienced progressive malaise,
nausea and diarrhea, as well as a persistent dry cough. She developed
fever to 38.2 °C with an oxygen saturation of 98% on room air. She
was started on a one-week course of hydroxychloroquine. On day 1 of
isolation, lung POCUS showed a small pleural effusion and a thickened
pleural line at the left lower lobe (Fig. 3A). The following day a
subpleural consolidation was noticed on the left lateral thoracic wall
(video 3). By day 3, the subpleural consolidations started to resolve,
however by day 5 a confluent B-line pattern appeared (Fig. 3B and
video 3). There was no significant changes to lung POCUS pattern with
scattered B-lines in anterior zones and a confluent B-line in the right
posterolatearl alveolar and/or pleural syndrome-point (at the intersec-
tion of a horizontal line at the level of the lower chest and a vertical
line at the posterior axillary line). By day 7 her physical exam was nor-
mal, she was asymptomatic, and lung POCUS demonstrated an A-line
pattern (Fig. 3C and video 3). The remainder of her 14-day home isola-
tion was completed uneventfully.

3. Discussion

3.1. Lung POCUS progression in COVID-19

Lung POCUS is a widely recognizedmeans of assessing patients with
respiratory distress in the ED and ICU [7,11,13]. Early studies have sug-
gested lung POCUSmay play a similarly important role in evaluating pa-
tients with COVID-19. Data from cases in Spain, Italy, and China
describes characteristic lung ultrasound findings in COVID-19 patients,
most commonly posterior and inferior B-lines with sub-pleural consol-
idations [8,9].

While existing literature describes use of lung POCUS in COVID-19
cases in the ED and inpatient settings [14], reports on POCUS use for pa-
tients in home isolation are limited. Additionally, though POCUS is often
used as a tool for initial assessment of dyspneic patients, there remains
little information demonstrating the progression of sonographic find-
ings over the entire COVID-19 illness. Here, we present a case series
documenting progression of lung POCUS findings over the clinical
course for three stable patients on home isolation. As has been previ-
ously identified, our series reaffirms that B-lines are present in early ill-
ness, and we also demonstrate that resolution of sonographic findings
likely lags behind symptomatic improvement.

POCUS, particularly when performed with portable handheld de-
vices, offers an inexpensive, accessible, user-friendly, and easy-to-
disinfect method for assessing cardiopulmonary pathology. Unfortu-
nately, correlation between sonographic imaging findings and COVID-
19 disease course or prognosis has yet to be established. However,
should future studies identify prognostic or diagnostic value in the
changes seen on lung ultrasound in COVID-19 cases, several important
potential uses for daily lung POCUS in patients on home isolation may
emerge. Under these conditions, serial lung POCUS may play a role in
homemonitoring for early identification of clinical deterioration, or pa-
tient reassurance of clinical improvement. Thus, the prospect of repeat
imaging assessments with POCUS over the course of COVID-19 illness
may have important implications for future patients.

Another potential future role for serial lung POCUS exams would be
to identify safe timing to discontinue isolation or return to work. Cur-
rently, the decision to discontinue home isolation is dictated by the ei-
ther a time-based strategy, test-based strategy, or symptom-based
strategy as outlined by the Centers for Disease Control [15,16].
Unfortutnely, lung POCUS findings have not been correlated with viral
load or infectivity. As this gap in knowledge represents a major hurdle
to using POCUS to dictate disposition, it remains an important focus
for future studies.

3.2. Limitations

While our series is among the first to document serial progression of
lung POCUS findings in patients with COVID-19, it does have some lim-
itations. All patients in this work were clinically well, and their symp-
toms resolved over the course of several days to weeks. Collecting
serial lung POCUS images on patients who were either clinically less
well, or who required repeat medical examinations during their illness
course would likely have been informative regarding the variability of
POCUS progression and findings. Additionally, none of our patients
had repeat RT-PCR tests performed once clinical symptoms or POCUS
findings resolved. Establishing the timing of RT-PCR clearance to corre-
late with either symptomatic or sonographic progression might have
been revealing. Finally, the lung POCUS findings seen in COVID-19
which are described here and in other studies are not specific to SARS-
CoV-2 infection. Rather, thesefindings can be seen in cases of interstitial
syndrome triggered by various causes. While our patients all had RT-
PCR testing confirming SARS-CoV-2 infection, in situations where test-
ing is not available lung POCUS can only suggest COVID-19 however
other sources of interstitial syndrome must be diagnostically
considered.

4. Conclusions

In this case series we present serial lung POCUS findings from pa-
tients with COVID-19 while on home isolation. This study identifies B-
lines as one of the earliest sonographic findings in SARS-CoV-2 infection
and demonstrates that improvement in lung POCUS changes lag behind
resolution of clinical symptoms. Lung POCUS may have an important
role in monitoring patients with COVID-19 in the future, however
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furtherwork correlating POCUSfindingswith infectivity, viral clearance,
disease progression, and prognosis are needed.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ajem.2020.05.079.
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